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KISELEV, A. V. | | 1 Sep 52
USSR/Chemistry - Adsorption

Adsorption of.VapOrS'oh'Nonporoué Activated Carbon, Particularly Carbon -
Black," N. N. Avgul!, 0. M. Dzhigit, A. V. Kiselev, Moscow State U imeni
M. V. Lomonosov and Inst of Phys Chem, Acad Sci USSR , S

"Dok Ak Yauk SSSR" Vol 86, No 1, pp 95-96

Adsorption isotherms of water, methyl alc, and benzene on carbon black
are constructed for 0 to'1 p/bs. Each isotherm 1is charscteristically
different from the others. The specific characteristics end differences
are described. The purpose of the Investigation was to Investigate the -
adsorptive-properties of the carbon surface itself and to eliminate the
effect of pores, which is prominent in ordinary gas-mask carbon. Pre-
sented by Acad M. ¥. Dubinin 27 Jun 52. - PA 234T17
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KARNAUKHOV, A, P.; KISEIRV, A.V,: KHRAPOVA, Ya,V,
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Nature of the adsorption of nitrogen vapors on quartz and
silica gels, Don.m SSSR 94 no,5:915-918 P 's4, (MLRA 7:2)
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Exchange, B-13

Abst Journal: - Referat Zhur - Khimiya, o, 19, 1956, 61211

Author: »Kiaelev,'-A. V.,Shikalova, I. V.

Institutions Fone

Title: Adsorptionof Fatty 'Aii:ohéls» and Phenols fram Aqueous. Sb‘lni'i‘md'oh
‘Carbom Black. . . o AT

Periodical: Zh. fiz. xhimii, 1956, 30, No 1, 94-108

Abstract: With the view.of resolving the. question of the orientation of the
moleculea*of,the_ads‘orbate at-the surface of  carbon adsorbents; .-
vere recorded at-20" the adsorption isotherms (&) of n-propanol (1),
n-butanol: (II), n-hexanol (III), phenol. (Iv), resorcinol (V), hydro-
quinone- (VI) ,‘and. phloroglucinol- (VII) %rom aquegus solutions at.
channel black paving a specific surface of 150 m /g. Absolute iso-
therms plotted in accordance with the thus secured and the litera-
ture data show that A of fatty alcohols and phenols at carbon black
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by the lowering of the H0. or MeOH VAPOr pressure over .
“'Fhe specifie setivity of SiO, gel is explained by the -
action:of the OH : groups with » eléctrons in the aro-:-
matie.core; similar-to the: benzene-HCL interaction, and ¥<
tomplexcs are formed. . With PhOH the same interaction is
ed. by that-of the OH groups of. the gel with th
“the ,l}O!leﬂ)ﬁdfd‘c’yl.z-'?»‘I‘Iw_‘sclcctivxty'ol:’js’uch.
ption-effects: is* practically” iniportaut. for the
oF - olefing” and- aromuts substance from. mixts.
Hesatd. hydroearbois (el €4 99, 144204), or of naph-
halens froin gentane solis., d-methiyt naphthalene from tol- -
Jweneyieler - Similar conditions are discussed for active char-
zeoal and graphites, - and for the chramiatographic. reqctions
w-which 5i0;-aud ALOr-Sivy gels sre the adsorbents;

i W, Eitel
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fessor, redaktor; DZHIGIT, O.M.,redaktor; MEZ'YER, V.V.,
vekhnicheskiy redaktor :
[Surface chemical compounds and their role in adsorption; a collection
of papers didicated to the 200th anniversary of the Moscow State
University, 1755-1955] Poverkhnostnye khimicheskie ‘sosdinenida 1 ikh
rol! v iavleniiakh adsorbteii; sbornik trudov konferentsil po
adsorbtsii, posviashchennoi 200-lstiiu Moskovskogo gosudarstvennogo
universiteta imeni M.V, Lomonosova, 1755-1955. Moskva, Izd-vo
Mosk, univ,, 1957. 367 p. {MIRA 10:5)

(Surface chemistry) (Adsorption)
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!'CIpilhry condanntion Hut. lhu- " Hoaeow, 1957
Moscow State Us im, Lo-onoaov md Inst,Pm Chem., AS USSR

This paper NPOI'“ investigations of the » T
up to saturation on adsorbents of ng:us nature and :tg:ﬂntiu heats of -dsorpuon

"3’ 079'288
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isatop.c methods 167 SiayIng suslace phencthona. 5,
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! § —Rcm:“ '\‘th 84 refersaces.
M—\lf*z} o 011 se FBADL 4 references.
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¢ adsorptionm forces and heat of adsorption of simple
::;.:gl:l on grzphito. Igy.AN 5S5B, Otd.khim,nauk no.2: 230-.“
21 T '57. (MLRA 10

1, Imstitut fiuchuhoy khimiil Ahdo-i!. nauk SSSR,

(Mlox‘tlon
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BRI S R BERAAS NEITA T

N T NGuE 3.0,
Oides 3 021-31¢1967).—in & calarimeter
of coust. hedf ¢Xchange, aoss fsatherms of adsarption aod
differential heat of dsarption of pentance, heptane, and oo
tane vapots ot G black were detd. and compared with those
obtained previousty. The thermodyuamic charactenstics of
adsorption and wetting were alzo detd. The standard values
of total and free energy gud eatropy and cAEEPT of adserp-
e r functings of the o, (z} of C atoms in the

isg lsindependent of =, An approx.

it o 0

Digtr: LEL 5 /LE2¢( )

on cachort black

cutergy: of” ¢ § s-albin 2
=00+ i keal. /rale, glves resalts that agree satis-
{actetily witit:£ng ahtalged expeximcntaﬂyx
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¢  AUTHOR: Kiselev, A. V., Doctor of chemical sciences. 30-10-5/26
H —/ . H
X TITLE: Some Problems Concerning the Theory of Adsorption b

(Nekotoryye voprosy teorii adsorbtsii)
PERIODICAL: Vestnik AN gSsR, 1957, October, Kr 10, pp. 43-53 (USSR)

ABSTRACT: The equilibrium of adsorption can be considered as ' i
equilibrium of the adsorbent with the spatial phase of the. ‘
adsorption complexes on the surface, in which case it i8s

jrrelevant from the thermodynamioc point of view, whether - L

the adsorption takes place physically oT chemically. P

The adsorption of monomolecular layers with a horizontal

jnteraction can be described by the equation of equilibrium:
a K, h (1 - “/im :

- xnx1h(1-'“/am)

This equation passes over into Lengmyur's equation in that:
case where no interaction takes place between the molecules
of the adsorbent. o
The theoretical computation of the constants of the
Card 1/} equilibrium of adsorption requires first the computation of
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Some Problems Concerning the Theory of Adsorption 30-10-5/26

the energy of the adsorbing foroces and of the entropy of
adsorption.

Computations were made for the cases a) adsorbing energy

of normal alcanes and b) adsorbing energy of some isomeric
alcanes, cyclones and aromatic hydrocarbones. The results:
of these computations were partly diagrammatically
represented. 1t may be stated that the theoretically
computated values agree very well with the experimentally
found values.

In the case of the computation of the entropy of adsorption
it is shown that a satisfactory consistency of the
theoretically caloulated and the experimentally found values

can also be determined.

The influence of chemical modification on the surface of the
adsorbent plays. an essential r8le in the chemistry of orystals.
Concluding it may be stated that today it is already possible
to predetermine the jnfluences of the aforesaid. effects on
various important systems and also the evaluate them
mathematically.
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the 30-10-5/26
' Some Problems Concerning the Theory of Adsorption

There are 7 figures, 2 tables, and 27 references,
22 of which are Slavic.

AVAILABLE: Library of angress
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_ AUTHORS: ivgul'y, §. Ny Igirikyan, A. A« 62-11-4/29
: Kiselev, A. Voy Lygina, I. A., Poshkus, D. P.

. TITLE: Adsorption Equlibria and the Enerey of Adsorption
Powers (Adsorbtsionnyye ravnovesiya 1 energiya
adsorbtsionnykh sil).

PERIODICAL: Izvestiya AN ,‘SSSR, Otdel. Khim. Nauk, 1957, Nr 11,
pp. 1314-1321 (USSR)

ABSTRACT: Here the theoretical and experimental investigation of the :
adsorption powers in physical adsorption, mainly of complicated '
non-polar molecules with adsorbents of an atomic and ionic -

lattice, 1is brought. The resulis of the theoretical :
oomputation are compared with the neasurings of the dif-
ferential heats of the adsorption. Here a method for the -

n of -the adsorption energy of non-polar molecules
with reger 3 rms in the potential of the dispersion
powers with constants, which are computed by means of
polarizibility and'magnatizatibn-ocefficienta, was worked
out. With it the induction potential by the average
polarizibility of the adsorbed substance and the average
electrostatio field of the adsorbent was taken into
consideration. Furthermore the push-off potential with a
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Adsorption Equilibria and the Energy of Adsorption Powers 62-11-4/29

constant~in;the;exponent, which 1is computed from the

individual‘constants of the ¢«. = ‘ndsorbent, is token

‘ into'conside:gjion.'Finally all interactions of the given
power center of the molecule of the adsorbed substance 8Te
added :up with.all adsorbentLlattice centers. The push-

'pfflggngﬁggtjﬁéfq:e'tha:equnential function is determined
”fromﬁthe,qqhditiOniof the:minimumvof total energy of 21l

" interactions in-an’ equilibrium’ distance from the _adsorbent- -

"Burfaoe.jltifh:phown;&h@t”the»computed’adgdrptionﬁepergy
- amounts of '~1xie'f'ti~gasés, ‘nitrogen and 13 hydrocarbons of
'diffe:entﬂsﬁruCture:(nofmal-and.isomé:id.alcanes;:alcene,_
u.aromgtigal'ohes)ﬁon_graphitefare.similgr'tovthe_measured
adsqrptign*heats,on.gfaphited=eopt. 1t is shown that the
'imcomputedjadSOfptiOn;gne;gy*amounts of the n-slcanes, of the
o benzéﬁe“and?tblugne5bh“@ggn691umfoxide'are also similar to
the measured: dsbxptippaheats.sFurtheimbreiit i's shown, that
: in}théfogag»6£?anvad§qiptibn‘on graphite*theramountg,of the
first;'éeddid?and;;hitd;téfméof the energy -of dispersion
“powe:szan@vﬁherabSOIﬁﬁe‘gmount of .the push-off energy were
90-95, or 5-10, oF 0.5 - 1, or 35 = 40 % respectively of
-.the,#otql,energy'df_dispersion powers in the investigated
Card 2/3 : ACESREIR
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SHEFES

gIS!L!v, A.V.; MUITIE, G.G.
Adsorption of water vapor by silica and hydration of the surface
of latter [with summary in English]. Koll.shur. 19 n0.5:562-571
S-0 '57. : o (MIRA 10:10)

1.Hoskovstiy gosudarstvennyy universitet im. M.V, Lomonosova,
Laboratoriya adsorbtsii,

(Adsorption) (Hydration) (Silica)
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i siie efffet of the pors dimensiony and the hydration of the
sarface of ailicas an ihe adaar,m of mireg s
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h F z7
. ééhn‘ﬁ"tﬁ!ﬁﬁfﬁ%ﬁf?ﬁmﬂ nav.!;yd{uud silica gei 2uldes
te stigeturs, [ 3, Jelyakay: " Si. Drhizit
wa Al k% ng?-m.» ; o Saie (oig,, Sl e
2aFmrefinm. 3, 3 Thoof o
The abs, reversible isotherms ~f Ho™ adw,
tion between the nc. of mafs. in a sugle &

max. costent of the HO™ groups ~n the gel wrfi-c, )
finaify, the effects of pote-size tedusiian o the watwr-vapar

adsarpticn by Si0¢ gels of known surface were detd. The
standard iy samples (Dzhigit, o al., C.4. 49, 361vs) of 2
graded series of gels with a tatal pore vol. of 0.25-0.9 cc./g.
apd 4 incustrial samples, gore vol. 0.35-0 93 ce. g, were
purified gs before but dried at 5067, and the pare dinm
varisd between 104 and 24 A, The Ist adsarption isatherm
obtained was nat reversible, owing to the aurface hydration,
hut the succeeding adsorption-descrptinn cveies were re-
versibile. The adsorption isotherms af the coarse- asd fue-
- geain gels with bydrated surfaces were functions of the no. of
hydrated SiOs mols. on the gel surface; this showed that the
tion resulted from the formation of H-bonds between
the H,O mols. aad the OH™ on the gel surface. The ther-
mal history of the gefs and their pare diams. affected very
' tictle the reversible edsorption of water vapors. The area
of:the gel serface oceupled by 1 mol. of water wes 255q. A.

WM. Sterhery
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Ismmrm, A.A,; KISELEV, A.V.

TR ,
n-hexane and 7 -heptane vapors on gilica

. okhi . 1 n0.9'2127-_2137 o L
English] Zhur.fiz ne 3 g 11:1) B

Heat of adsorption of
ela [with summary in

157,

M.V. Lomonoscva,
Kly Gosudarstvennyy universitet im. .
1.Hoskovelly (Heat of adaorption) (Hexane) (Heptane)
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‘ 76-10-7/34
AUTHORS ghdanov, SePey Kiselev, A.V.
t 3 i Gel Surfaces and
Chemical gtructure of Quartz and Sl}%ca .
i TITLE g::ir Hydratibﬁ (0 xhimicheskom atroyenii poverkhnost1 kyartsa.
%y o i silikagelya i yeye ‘gidratatsii) i
| PERIODICAL? Zhurnal Fizioheskoy Knhii, 1957, Vol. ?1, Nr 10, PPe 2213-222}
(USSR)
ABSTRACT Silica gel is an isomorphous vody, the 8i0 -tetrahedrons have no.

' stances between the %ilicon atoms are not

Zg:giZ;tOZ:ezi.tgzegican however, not differ conside¥ab1y'§zom

the distance in the crystalline modifications of silzc%:.amoun
order to be able to egtimate approximatively the m ntm mowns
of & for -ailica gel, data referring.to the struo :;é :

of thaogrystalline modifications of silicon, €.8- of iz cism ‘
ob-qua'rtz,' can be used. Here the structure of the quar |

sion surface and the silica gel surface ‘are jnvestigated at

various states of the surface, a8 well as the influerce of the

i i1i 1 on its adsorp-
dration and the hydration of the silica g€
iigi pioperties. The mean surface taken by the QH-group &t the

Card 1/2 quartz- and gilica gel gurface in the case of a maximum hydra-

APPROVED FOR RELEASE: 06/13/200
: 0 CIA-RDP86-0
The Chemical Structure of Quartz and Silica Gel Surfaces (a).z?él %EPPZ??;{%P&OQ'Y

tion is determined and the number of hydroxides on the unit

) of this surface is8 computed. These quantities agree with those

t : determined after the dehydration of the gilica gel surface and

. the irreversible adsorption of water at it. It is shoyn that a
dehydration of the silioa gel with great pores at 650" in va-
cuum reduces considerably the absolute amount of the water
vapor adsorption and gives a conocave shape I the adsorption
isotherm. It is shown that in the case of a surface dehydrat-
ed to a great extent the chemosorption of the water renews the
adsorption properties of silica gel. There are 6 figures, 1
tab_le, 15 Slavic references.

.
ASSOCIATIONs Institute for Chemistry of Silicatesyﬁiggéeg‘ﬁﬁ%éghﬁ%iversity ‘

jmeni M.V. Lomonosov

(Akademiya nauk SSSR, Institut khimii silikatov}j Moskovskiy
gosudarstvennyy universitet imeni M.V. Lomonosova)

SUBMITTED: July 4, 1956
AVAILABLEs Library of Congress
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AUTHORS: Karnaukhov, A.P., Kiselev, A.V. 76-12-5/21

TITLE: On the Theory of the Corpuscular gtructure of the Adsozbents. The
" Capillary Condensation end the Hysteresis of Sorption in Interspaces
‘Between Regularly Packed Spheres (X teoril korpuskulyaxrnoy struictury
adsorbentov. Kapillyaraya kondensatsiya i sorbisionnyy gisterezis

v zagorakh meghdu pravil'no upakovannymi sharami).
PERIODICAL:  Zhurnal Pizicheskoy Khimii, 1957, Vol. 31s Nr 12, pp. 2635-2643 (USSR).

ABSTRACT: ~  The authors undertook a theoretiocal desoription of the capillary oon-
densa%ion and especially of the caplllary condensation hysteresis in-
systems of spherical particles with various packages. The {reatise

comprises 3 stages: 1.) Computation of capillary condensation in
model systems of correctly packed spheres. 2.) Computation of the ca-
pillary condensation snd polymolecular sdsorption taking place common=
1y in these systems. 3,) Analysis of possible deviations of these com-
putations for systems with disordered package of the spheres, and &
comparison of the resulis obtained with the test data. The present -
report gives the resulis of the first stage of investigation 1.) An
1dea is given on the pores exiating between the spheres in the case
of correct packing with the cooxdination numbers 12, 8, 6 and 4.
Card /2 2,) The capillary condensation in systems of spherical particles in

A "
PPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730009-1"
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" On the Theory of the Gorpuso.ilat Structure of the Adaorbents. 76-12-5/21
The Capillary Condensetion snd the Hysteresis of Sorption in the B
Interspaces Betmeen Regulaxly Packed Spheres

gontact consists essential

sphere contact points and
zermals between the particles.

in the remaining pore space. The reeson for the development of the

kysteresis at vapor condensation and with the vaporation of the -

£1udd in such systems l1s showm. 3.,) With a packing with the coordi-

" rmtion number 4, the capillary condensation ( without polymolecular
edgorption) is iimited to one stage. It is the atage of reversible
£111ing of the space round the contaot points of the spheres. Le)
Computations of the isotherms with the capillary condensation of the
ni¥rogen VEpors in packings of spherical silica particles with a dia-
netes of 100, 200 and LOO R, as well a3 coordination nunbers 12, :
S and ! wexe carrisd ouk. There are 8 figures, i teble, and 16 refe-
rences, 7 of whioh are Siavic. i

ASSOCIATION:  Mogoow Steia University imeni M.V.Lanonosov (Moskovsidy gosudafst-
vemmyy vaiversitet im. M.V.Lomonosova) . -

SUBMITTED: July 11, 1956

AVATLABLE: Library of Congress
Card 2/2 -
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69-20-3-7/24

AUTHORS: ‘Avgul!', H.N.j Berezin , G:I-, W.; Korolev, AJYa.
TITLE: " mhe Heat of Adsorption of Hydrocarbons on Carbon Blacks of -

Different Degrees ‘of Graphitization (Teplota adsorbtsii ug-—
levodorodov na sazhakh s razlichnoy stepen'yu grafitirova-

niya)
PERIODICAL:  Kolloidnyy zhurnal, 1958, vol XX, Nr 5, pp 298-304 (USSR)

ABSTRACT:. In the article the adsorption isotherms and the differential
heats of adsorption of 3.methylhexan and benzene on the black
sferon-6, graphitized at 2,8000C, were studied. In Graph 1,
the absolute .adsorption isotherms of the two vapors on black
sferon-6 heated to 1,700 and 2,800°C are represented. ~Both
coincide, i.e.- the temperature has no influence on the ad-
sorption properties of blacks. - The heats of adsorption of* -
hydrocarbons on carbon black graphitized at 2,8000C are close. :
to the theoretical values for the potential of adsorption -
forces calculated previously. : o
There are 4 graphs, 3 tables, and 17 references, 13 of which
Caxd 1/# are Soviet and 4 English. : ’
/

o s A5 U558, b AT Bttt
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. samples are porous.

ISIRIKYAN A.A. and K1SELEV, 4.V, 20-2-41/62
Heat of Penzene aﬁE‘EEiEEE‘?E§3r Adsorption on Galocined

and Hydrated gilica.

(Teplota adsorbtsii parov venzola i geksan
nom 1 gidratirovannon kremnezemakh.=- Russian
Doklady Akadenii Nauk sgsk . 1957, Vol 115 Nr 2,

pp 343-346 (v.8.8.R.) ' |
\ bexr of papors that ohanges of the

‘1t was proved by & num E
ohenictg composition of the silicagel gurface due 10
‘surface reactions, such as dehydration, ethe;ifieation

and haloidation, sharply alter its propexties of adsorp-

tion toward the adsorbed gubstances. This concerns sub-

atances which are not only sbsorbed du
aotions of dispersion, but also due to additional

closer jnteractions; €-8: of an acid-basgioc typegﬁmgg
thernal_dehydrstion of silicagel leads %o a‘gQnggégn-
of the adsorptiod of methanol and benzens vapors in.the
initial part of the {gotherm. The vapor adgorption of &
saturated hydrocarbon (n—heptane) is, however,onot-qhan-
ged by the dehydration of silinagel at 200-400°C- In

the present paper the influence of the degree of dehy~
dration of the silicagel gsurface on the values of

s na prokalen-

20-2-11/62

and Hydrated Silica. ,

: différential’haat, as mentioned in the title, is studied.
‘An improved variety of an earlier described set was used

for pmeasurement. Silica in form of "white goot" wag chosen
as initial adsorbvent. Its production pethod excluded the
formation of 8 solid layer of hydroxyl groups of eilicio
acid on the surface. I11.% gives oomplate isotherms of
benzene vapor adaorption on the initial and hydreted
sicilca sample..lt follows from the illustration that the
In the region of capiddary conden~
gation the isotherms of both samples are very similar;

but in the initial (purely adsorptive region) the 1so-
thern of the hydrated sample rises pnuch higher in spite

of its smaller specific surfacs. 1t is clearly to be

seen from 11l. 2 that the adsorption gurface increases

jn relation to bensene, due to hydration of the silice
surface. Ill. 3 gives the differential adgorption heats

of benzene and hexane on & calcined and hydrated silioca
sample as dependent on the absolute value of adsorption «
( ¥ol/m2) in the region of monomolecular content. The
adsorption heat of hexane vapoT8 g 1little sensitive to
an abrupt change in tne degree of surface hydration of
this sample, as it is the case in benzene. The obtained

e to general'inter-vu

CIA-RDP86-00513R000722730009-1
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, 20-2-h1/62 -
Heat of. Be_,xi_z_gneﬁ and Hexane Vapor Adsorption on Calcined
and Bydrated Sillca. =~ -

values of differential adsorption heats of the present
hydrooarbona and’ their relation to surface hydration
show that the fundaméntal interactious with the aili-
cagel surface Tepresent the non-plar ones.of Van der

Vaal. Their energy, however, is smaller than in the case
of ‘addorption on graphite due to & socarcer arrangement
of centers of forces in the quarts lattice. The absence
of ‘asharp influence of. the inecrease in hydroxyl conscec-
‘tration on the silioa surface .upon the adsorption heat
-of ‘hexane-indicates a low enegery condent in the usuael
‘intetactions of induction. In the case of benzene ad-
_porption the formation of =-oomplexes with asilicic acid
on" the hydrated surface only increases the total heat of
adsorption of benzense Q3 by 10 %; but the pure adsorption
heat Q, - L is strongly increase& by it (close to € = 045
it is_about doubled). Thersby the form of the isotherm
of benzene vapor adsorption 1s highly changed.

CARD 3/4
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L 20-6-29/47,
__AUTHOB: Kiselev, A. V.

. — TN
TITLE:s . The Adsorption of Vapors in Ferm tions of Comple xes of the Holeocules
of the Adsorbate on the Surface (Adsorbtsiya parov pri obrazovanii
na poverkhnosti kompleksov iz molekul adsorbata) :

PERIODICAL: Doklady AN SSSR, 1957, Vol. 117, Nr 6, pp. 1023 - 1026 (USSR)

ABSTRACT: The author investigates the absorption of vapor with consideration
of the spreading of the complexes of the mole cules of the adsor-
bate vertical to the surface and along the surface. The author
deals with the adsorption of a vapor on a homogeneous surface
which does not bear any centera specific for the given adsorbate.
The general case of Van der Waals (Van-der-Vaal's)-'s interactions .
in the surface layer is investigated. In this connection tle authoy
employs - the method of quasichemical equilibriums and examines a8
chain of quasichemical reactions: 1) The primary reaction of the
production of individual complexes (vapor -mole cule + free surfacag
zt.individhal,com‘ple'x) . An epression for the constant of the
equilibrium is given. .2) The mroduction of multiple complexes along
the surfaces Individual complex + individual complex 2 twofold
horizontal complex, individual complex + twofold horizontal com=
plex ¥ ‘threefold horizontal complex etc. (The possibility of

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730009-1"
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- The ‘Adsorption of Vapors in Formations of Complexes of the Molkcules of the Adsor-
‘bvate on the Surface o ’

the .production of multiple complexes from multiple ones is disre-
garded here)p The constants of the equilibrium are alsc given for

this case., Then the equation of the isotherms of the adsorption

is given and a way to. their solution is show. 3) The production

of vertical complexes: a) Twofold vertical complexes form in those
parts which do not carry any vertical comple xes. The corresponding
quasichemical reaction has the form vapor-molecules + complexes of

the first layer which are open toward the top ¥® twofold vertioal
complexes. b) The production of threefold, fourfold etc. vertieal
comple xess vapor-molecules + twofold vertical comple xes three=-
fold vertical complexes etc. The constants of the equilibriums are
given for these cages, too. The total adsorption is equal to the

sum of adsorption in the vertical complexes of the different types,
Then the equation of the polymolecular adsorption with considerar
tion of the production of the horizontal complexes is written down
and linearized. This equation describes the isotherms of the poly-
molecular adsorption with a convex and also with a concave initial
part. Only a approximate description of the adsorption of vapors '
was given in the present mper. There are 14 references, 9 of whieh

are Slavic.

AS USse_
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24(6) Q"’, PEASE T BOOK EXPLOTTATION 50v/1408

Soveshchaniye po metodam igsledovaniya struktury vysokodispersnykh 1 poristykh tel.
24, lentngrad, 19%- o 3

Metody 1ssledovan1ya'struktu’ry wsokodisperswkh 1 poristykh tel; trudy vtorogo
sovechchaniys (Methods of Investigating the, gtructure of Highly Disperee
and Porous Bodies; Transactions of the Second Conference ) MoSCOW, Izd-vo AN

sssR, 1958. 294 p- 2,000 coples printed.

Sponsoring Agencies: Akademiya pauk SSIR. Institut fizicheskoy xhimii and
. Institut khimii silikntovf o ) o

Resp. Ed.: Dubinin, M.-M., Academician; Ed. of Publishing House: Razumova, L.L.;

Tech. Bd..:_}hr_:kovi_.gh! SM » . o :

PURPOSE: This book 18 inténded for scientists, teachers and advanced students
{nterested in the structml analysis of highly disperse and porous _bodie_q. :

COVERAGE: This collectlon cqﬁtains‘ reports by members of various Soviet insti-
tutions of higher education: Institute of Physical Chemistry, AS

UkrSSR;
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Methods of Investigating the Structure of Highly (Cont.) sov/1408

Institute of Chemistry, AS Georglan SSR; Far Eastern Branch, AS USSR;
Georglan Scientific Research ‘Institute for Petroleum; State Optical Insti-
tute; ILeningrad Technological Institute; Moscow and leningra State Universi-
tieg; Far Bastern Polytechnic Institute; ~"Agr0physical" Ingtitute, and others.
Introductory remarks were made by Professor N.A. Toropov, Director of the
Institute of Silicate Chemistry. Apart from reports under the four subject
divisions (see Teble of Contents), the collection includes discussions, con-
siderations and proposals adopted at the close of the conference.

TABLE OF CONTENTS:

Foreword

PART I. X-RAY AND ELECTRON-MICROSCOPE METHODS OF

PUDYING THE STRUCTURES OF HIGHLY DISPERSE AND POR-

OUS BODIES ' |
Poray-Koshits, Ye.A., and V.§. Pilipovich (Institut khimii sLLIEBLOY AN SSSR-

Institute of gi1icate Chemistry, AS USSR). Several New Possibilities of
a1l angle X-ray Scattering Method ki

card-2/9

APPROVED : 7
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Methods of Investigating the gtructure of Highly (Cont) 0v/1408 . |

Leont'yev, Ye.A., and V.M. Luk'yanovich (Institut fizichnko%
¥himii AN SSSR - maut\mﬁof'ghnicaljcnen.tu,-ss'usm L .
Electron-microscope Investigation of the Structure of Porous Bodies by the
_ Replica Method- S :
“piscussion (by contributing authors and V.I. Lygin) - 37
' PART II. ADSORPTION WETHODS OF STUDYING STRUCTURE AND THE
E "‘33“1?3, OF THEIR APPLICATION ‘ '

}

A. I‘pvesugpnon'bf gystems Consisting of Sphericsl Particles

© Kiselev, A.V. (Moskovekiy gosudarstvennyy universitet imeni M.V. Ipmnbsovﬁii
stitut fizicheekoy Xhimii AN 8SSSR - Moscow State University imeni M.V. Lomono-
sov and Institute of Physical Chemistry, AS USSR). - Corpuscular Structure of
S 7

Adsorbent-Gels

" Redushkevich, L.V. (Institut £1zicheskoy Knimii AN SSER-Institute of Physical
Chemistry, AS USSR). Capillary Condensation of Vapors in Systems of Spherical

Particles

Karnaukhov, A.P. (Moskovekiy gomutnnnyy \miversitet:, imeni M.V. Lomonosove-
Moscow State University imeni M:V. Lomonosov ). Capillary-COndenstti.on "

resis in Systems of Ideally Packed Spheres T
qu? v‘ S . . B . .
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— xcrsm‘,v A. v (Moscow)

"The Corpuscular Structure of Xerowels and Its Influence on the Adsorption
Properties,". R

paper presented at hhe Bristol Symposium on the Structure and Properties
of Porous Hateriels, Bristol, UK, 24-27 Mar 58, ‘

B-3,107,523 -
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_;AnTnons- : Kiselev, A. v.,
hid *—_“"‘__'"

_TITLE:
o ‘ Blacks.and . Churcoals

FERIODICAL:
e _1958’ Nr 4: PP

389 - 402

ABSTRACf} I gapers

varlety and’surface -

‘ egsentially: ‘decreased by means. of thorough
“In this an. enlarnln« of the crystallAtes

temperatures)
“in. carbon blacks ig caused
,homovenous. ‘The works
“gations-dealing. with the
of adsorptlon of various

Card 1/pbd

7(/,
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Khrapova, Ye. V.,

Adsorption of Nitronen Vnpors on Graphitized ‘arbon
(Adsorbtsiys parov azote
tirovannykh sazhakh i ugle)

.Izvestlya Akademil Hauk SS?R§0tdelen1ye Khlmlchesklkn Nauk,;f
USSR :

already published (Reforences 1= 4) the advantagesfg
“of work with -carbon black: compared to other working: methods
(with active: ‘charcoal and: graphites) was pointed out. The
roughness of carbon blacks can be: v

e

62-58-4-2/32 _--rli

na grafi-"‘ o

heating (at hlgh"f\f

and the surfaces become .mOTe-. =

of the authors contein nany. 1nvest1- .
adsorption and the d1f’e*entia1 heatg
‘ ‘vapors as well as of the ndsorptlon
of solutions. on ‘carbon bleck. (References 1-4,10 :
In this paper the authors. deal with the investlvatlon of:
adsorptlon of n1tro~en vapors. on various samples’ of orlglnalf

217,18, 19) .
the

CIA-RDP86-00513R000722730009-1"
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Adgorption of Hitror*cn Vs :pora on Gruiv’xitiu.od Curbon Blacks and C .arcoals

Card 2/4
: 5

and- rrophitized. carbon blacks as well zs of- charccal 3y

~annealing the carbon blacks their roush surface wes renark-

ably homogenised. The enrcaling of charcoal on the sanme
conditiong ca:ses the destrncuion of part of the pores which
leads to un essenticl decrease of the pore size. The iso--
thermal line of the adsorption of nitroren vapors on cher-:.
coal increases more rapidly than on carbon black. The -igo-
thersal lines of the adsorption of krypton and methane
varors on gruphitized substances with homogenous surface -
show & step-form below the critical temperature of the
adsorption layer. Above the critical point the isothermal
lines do not show a break and keep their wave character,
There are 11 figures, 1 table, and 47 rcferences, z2 of
which are Soviet.

WMW%Z/‘L;L S sis LSSK
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AUTHORS:  Gerasimov, Ya. I., Yeremin, Ye. N., Kiselev, A. dev, - -
V.. P, Skuratovy S. M., Topchiyeva, B« ¥, akhparonovy M. L. ..

PITLE: = Traibni"rigv-vdxix'd Education of - Teachers :of Higher Schools, L
and of Scientists and Researchers . ‘ 0 putyakh podgo- . .

tovki prepodavateley vysshey shkoly i nauchnykh rabotnikov)

PERIODICAL: _vestnik Uoskovskogo universiteta. Seriya natematiki, mekhaniki,
| ‘astronomii, fiziki, khimii, 1958, Nr 6, pp 235 - 238 (UssR)

~ ABSTRACT: Aéco:&iﬁé:fo*thé prpibn;of the aﬁthors the actual f;éiping_ .
: and education. of qualified specialists in the field.of natural .
sciences suffers from certain drawbacks: They first go through .

a three-years!_stage‘aa.candidates. This kind of activity is

“in no.vay,afguaréntee,for thoroughly penetrating into all
‘necessary fields of theoretical and experimental work in the
‘domain of physics and physical chemistry, and of the other -
'aciencgsfrelated-thefewith. Besides the time is-too ghort for .
defendingian¢gprqv1ng again the truth of the scientific in- L
vestié@tibna}édrried'out.ﬂlt is obvious that the brevity of
time prevents the candidates from ascending in their investiga-. '
tions from a perfunctory to a more scientific level. There.is i

card 1/3 no possibility .of selecting certain more interesting themé_q, o
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Training and Education of . . Teachers of Higher S0v/55-58-6-30/31 .
Schools, and of'Sgientists,gnd-Regegrchers - - , L
and»therlike;IiinallyEtheftime is too short for giving the
candidate“a1§uf£iciant‘pedggogical training. Consegquently, it
is Bnggested1t05rep1§ce-the‘term of three years for candidates
by a five years' term forAgasiptantg-on-trisl during which time . -
the practicaliuofk’And'the seminaries will be-conduoted-achrd-*‘i

ing tbvpedggogical |

principles and the scientific investigations
will be carried out in accordance with the plans of the Chair. .
The examination on the special scientific training can only -
beApaésqd,?1ffthe'asaistanf-On-trial’adduces the proof of having.:
. 3 - number 1e 1enti£ic~repdrtahéandvo£»haying‘g‘g
‘passed the examination on.the fundamentals of marxism and . o0

leninism; as well.as that of foreign languages. After having = -
completed his trial term and ﬁaiing"subceéafully passedlthézfﬁrj;“
final examination, he may become candidate lecturer at his.ow :
or at any othétiachool,’By.a'vellécontrolled guidance of -the
assistant-on-trial, an excellent selection is yarrantQGfdf_{~ ,
first-class men of science. Besides, this system will ‘success=- " -
fully further and advance the scientific work of the assistants - -
on-trial. The authors believe that the chief result of this

card 2/3°

i
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Training and Education or Teaohera of ,.Higher SOV/55¥58-6-_-30/31
Schools, and of Scientieta and Besearchera _ e

: reorganiaation 'ill be a good training both in the acient:.f‘ic
. sector and,  in the. pedagogioal field, and will therefore be - T
. the best way of- forming first-class higher school instructors.
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‘TITLE:

PERTODICAL:

- ABSTRACT:

‘ Kiselev, A. V... Khopina, V. V.,
“"Pia.rficl_patiqn;onglyachko-Gurviqh9 Ao I)

R000722730009-1
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50Y/ 62-58+6~2/31
Bl!tekov, Yu. A. (With the

TheiAdeorptiﬁn”of~£he\Toluénee and Heptane Mixture on Silica-
-Cels and. Carbon Blacks (idsorbtsiya smesi toluolas i geptana

na silikagelyakh i.sazhekh) - o

Javestiya Akademii nauk SSSR, Otdeleniye khimicheskikh nauk. -

1958, Nr 6, pp. 664-672 (USSR)

The present paper is.a continuation of several earlier ones
(Refs 9, 11, 12) and deals with the investigation of the
adsorption: of toluene from golutions in heptane on silica
gels of various struotures. Numerous authors: (Refs 4, 6, 13,

< 14) recommend:thistsystem(for the purpose of determining -

,the;spécific{surfacéidf,oatalysta and adsorbents). A defini~ e
‘tion was given-of the :isothermal lines for the adsorption - ... -~

“~ of toluene from solutions in n-heptane on silica-gels having Lo

Card 1/ o
Y

varioua'degrgedjof porosity. The thickness of the -monomole-
cular adsorption layer of toluene amounie to 3.7 4, the N

molecules of. toluene are orieated flat on the surface of the =
silica~gel, The narrowing of pores on silica-gel from 104 to .~

.
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S0v/62-58-6-2/37

The Adsorpkion of the Toluenq-:and;Heptane Hixture on Silica-Gels and Carbqn },

Blacks

30 & (by. which'the adsorption potential'isvincreased)Aincreases’»f

B the ‘adsorption of toluene within the range of low concentrae

ASSOCIATION:

Card 2/

tbns and causes a shifting of the isothermal maximum for )
thin-pored samples in the direction of lower concentrations.

The prevailing adsorption of aromatic hydrocarbons and ole- -
fines on silica-gel is connected with two factors: with the =~ - -
intensity of the interaction between aromatic nuclei and
the hydroxylene .of the gilicon acid, and the influence exer- -
cised by substituents. In this way the surface occupied by . = -
a molecule on the .gilica-gel surface is increased. On carbone .
~black with an acid surface (from heptane-solutions) toluene

is adsorbed throughout the entire ares of "concentration (but

not to the same extent as on silica~gel). Carbon-black grappit-

- ing reduces the’adsdrption of toluens considerably., There

are 8 figures, 1 table, and 26 references, 18 of which arse .
Soviet. - R Co '

Moskovskiy gosudarstvennyy universitet im. K. V. Lomonosova

i Institut fizicheskoy khimii Akademii nauk SSSR -

(Moscow State University imeni M. V. Lomonosov and Institute
of Physical Chemistry, AS USSR) -
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

ASSOCTATION:

Xy

, , | 3-58-7-3/36
Gerasimov, Ya.I., Yeremin, Ye.N., &igelev, 4,V., Skuratov, S.M.,

Topchiyeva, K.V., Professorsj $hakhparonov, M.I., Doctor of
Chemical Sciences and Lebedev, V.P., Dotsent C

The National Economy Needs Physico-Chemists (Narodnomu kho-
zyaystvu nuzhny fiziko-khimiki) .

Vestnik vysshey shkoly, 1958, Nr 7, pp 14-16 (USSR)

The authors stress the necessity of creating special faculties
on physico-chemistry in universities. At present, faculties
train chemists whose knowledge of physics is rather limited.
The student is not trained in a special branch of chemistry,:
and the shortage of time does not allow him to develop his
knowledge of practical methods. .

Moskovskiy go’sﬁdvarstvennyyhniversitet imeni Lomonosova
(The Moscow State University imeni Lomonosov)
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'._AUTHOR: Kigelov, AeVos Professor 50‘1/63—5-6—2(‘//45
,TITLE‘: »Symposium on the-Structu_re and the Properties of Porous Bodiea

in Bristol (Simpozium po gtrukture i svoystvan poristykh tel
v Bristole) :

v PERIODICAL; Khi‘michéskaya nauke i promyshlen‘nos:t’, 1956, Vol III, Mr 6.
- op 615-816 (USSR) *- YRR 0 &

ABSTRACT: - _Adsorbents,-catalySts, coal, building materials, textile
fibers, etc &re a1l highly porous bodies., In liarch 1956 &
symposium took place in Bristol dealing with the structure'and
propertiesfof porous bodies. Avout 79O gpecialists attended

the symposium,and presented 15 papers and read 1 lecture. in
tne first session Professor Barrer presented a paper on
gorption in porous crystals and Professor Vinn-Jones on the
cnaracteristic of cozl surfaces. Tne papers of the second.
cession were read by Professor de Boer and Professor.Ewerett

on the reletion of the pore gtructures %o adsorption pheno-
meng. Professor Desay dealt with the passitg of gas through

the pores of coal. Professor Kiselev read & paper on the in-
fluence of geometrical and chemical modification on ad- -
sorption properties, Doctor Shoffield on the influence of
surface charges on the properties of porous bodies, N.M. o
Kthnﬁadzeldn'the structure of metal f£ilms, King on the porous j"

R S
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= 50Y/55-3-6-20/43
Symposium on the Structure and the Propertics of Porous Bodies in Drigtol

structure of wool and nylon, Professor Preston on the movement
of liguids in plants and trees, and Honeyborn on the structure
of porous construction stones and their resistance to the in-
fluvence of the weather. '
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L b, 80V/66-568-12-6/15
AUTHORS: . Kiselev, A. V. and Nikitin, Yu. 8. s
TITIE: ‘Thé'Effedt"of,Eﬂ%fmal'and'Vapour Treatment on the Struc- =

' tupe and Oatalytic Activity of Aluminium Silieate = -

: Béad‘catalySts;(Vliyﬁhiye‘termicheskoy‘i‘parovby‘__ :
obrabotok ma strukturu 1 kataliticheskuyu sktivnost’
shapikqukhﬂalyumOS111katnykh katalizatorov) .

PERIODICAL: Khiﬁiya 1 Tekhnologlya Topliv i Masel,’lQSB%\Nr 12,

. pp 27 - 32 (USSR) o o R
ABSTBAGT:.'”mhérmalfovereﬁeétingfand'the'action'df'water vapour
: constitute serlous factors during the poisoning of

aluminium silicate catalysts and cause a decrease in" -
:thé*activiﬁygand*strudtural-Ghanges of the same (Ref.

-1 —‘7);;-VariétibnsjihjthefoaﬁalYtié'éétiviti due to
pleroing of the. catalysts at high tempe ratures,and
thelr treatment with vapour, Wére compared with ohan- -
ges’ 1n thelr porous structure. Five bead catalysts -
with s'imilar"'cheihical' composition were tested.  They - R
véré'spbjéctéd”to cdleination and vapour treatment 1in
an. air current. These tesls were carried out ina. 1.

- yértical kiln 'in a quartz reactor. Adsorption and de~

: " gsorption isotherms of methanol at 20°C were determined
Card 1/4 for each sample. The structural characteristics of the
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The Effect of Thermal and Vapour Treatment on the Structure and Cata-
iytic Activity”of»Aluminium,Bilicate.Bead“Gatalysts o R i

' catalysts were caloulated from these isotherms. ‘The
catalytic actlvity was evaluated after cracklng of a
¥erosine-gas=-oil fraotion of Arten-Malgobek petroleum
at 450°0; the experiment was carried out for 30 min=-

- vtesg... . A table .gives data on the structural chargoc- _ -
teristics of the catalyst as well as ylelds of gasolime, - -
(fraction up to 200°C), gas, ooke and on the rate of ~ = -
comrersion. Structural changes durlng thermal treatment = = -
differ largely from those observed during vapour treat-
ment. Oaloination of the catalyst at temperatures -
above 750°C causés a contraction in the specific sur-
face which 1s approximately proportional to the con-
traction of the poré volume. The dimenslons of the
pores -do not change. A slighter decrease 1in the volume
of the pores 1s observed during vapour treatment, ‘but - -
the dimensions of the pores lnorease rapidly (Figel)s - =

‘Bquations for calculating these parameters are given. -
Variations in the activity of the catalysts (viz Table) ~ =
also point to a sharp decrease in the eracking activity -
of aluminium silicate catalysts. The depth of conversion

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730009-1"
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| - S0V /65-58-12-6/16
The Bffect of Thermal and Vapour Praatment on the Structure and tata-
1ytic Activity of Aluminlum Silicate Bead Catalysts '

by heat- and vapour-treated catalysts was also compared. -
Large-grain heat- and rapour-treated catalysts had }
approximately the same effect (depth of conversion equals
0.29f-A0.31ix#10‘~).7_Fine-grainjcatalySts are less L
‘effective édépth‘of»conversidn gquals approximately
0.22 x10~¢)., ~ BEquatlons are derived for calculating -
the depth of converslon and 1t 1s suggested thab alteca~-
tions in the activity of the catalysgs are connected
with variations in the weilght of 1 m of dry granular
material (Fig.2). At equal deposition the activity
of the sample, calelnated at high temperatures is con- o
- giderably higher than the activity of samples. treated
with vapour at 750°C. During vapour treatment the “gpacl- -
f£ic surface decreases at a much faster vate than the L
"deposition of the catalyst; therefore, the activity U
Card 3/4  of the vanour-treated catalyst decreases mach -quicker than -

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730009-1"
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The Effect of Thermal and Vapour Treatment on the Structure and vata- -
lytic Actlvity of .Aluminium Silicate Bead Catalysts '

that of the heat treated catalyst. There are 2»~Fig,ﬁres' >
1 Table and 17 Beferances: 8 Soviev and 9 sngiish.. P

ASSOCIATION:KhimicheSkiy falul'tet MGU, VHII NP (The Devactment of
Chemistry M3Uy VNIT NBp) ) -

Card 4/4
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GERASIHOV, YB.I.; mml YOONO;

SELBV, A.V.; LEBEDEV, V.P.; SKURATOV,

S.M.; TOPCHIYEVA, K.V.; SHAEHPARONOV," M, T,

-Methods of preparing scientific workers and teachers of insti-

tutions of higher education. Vest.Mosk.un.Ser.mat.,mekh.,astron., -

fig.,khins 13 1n0.1:235-238 '58, (MIRA 12:4)
'  (Science~-Study and teaching) ‘
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I.Ye.3 Slinyakova, 1.B.%

AUTHORS:  Kiselev, A.Vej Lygin, V.1.; Neymark,
k| Chen' Ven'-khan.
TITLE: Electron Microscopic and Adsorption Studies of Silica Sols

and Silica Gels (Elektronno-mikroakopicheakoye i adsorbtsion-
" noye jesledovaniya silikazoley i ailikageley)

1958, Vol XX, # 1, pp 52-58 (USSR)

ABSTRACT: The globular theory of the structure of many gels (silica-
gels, alumo-silica-gels, titano-gels) postulates that the
framework of these gels is made of ball-shaped primary par-

ticles. 1In the article the results of an electron microscopic
study are represented. The substanoces investigated are sta-
bilized sols, peptized-hydro-gela washed with liquids of daif-
ferent pq,and'xerogels obtained from theae hydrogels. The
sols and hydrogels were investigated after application and
drying on a collodion support. The collodion supports by
applying . a 1%-sclution of collodion in amylacetate on the -
surface of distilled water. Hydrosols were jnvestigated by
making a carbon replica of them. A carbon film of 100 ang-
card 1/5 astrom was applied in a vacuum device by means of thermal

PERIODICAL: Kolloidnyy Zhurnal,

APPROVED FOR RELEASE: 06/ - |
. : 13/2000 CIA- -
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udies of Silica Sols and Silica
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Electron Microscopic and Adsorption St
Gels

spraying. The carbon film is fixed by paraffin and shaded

by chromium. The obtained replica has a dissolution of

50 angstrom and is investigated by means of the electronic
microscope UEM-100 working with 60 kv. The sol particles

of 50-100 angstrom form in the early stages of the colloid
before the formation of the hydrogel. During further gel
formation the size of the particles is mnot increased. The
electron microscopic jnvestigation of xerogels is more dif-
ficult, because the dense framework does not allow a detailed
analysis. Carbon replicas were used, therefore, to investi-
gate the porous structure. Fig. 3 V18 represents the ste-
reomicrophotography of a xerogel, the jnitial hydrogel of
which has been washed by a ligquid with & pH of 10.2. In
fig. 3id, the hydrogel has been washed with a liquid of pH
8.2. The adsorption method leads to the same results: the
adsorption isotherms of methanol vapors and the distribution
curves of -the pore diameters show that
pH value of the washing liquid causes
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AUTHOR: Kiselevy A«Ve .~ 69-20-3-14/24
TITLE: Adsorbate-AdsOrbate‘Interaction‘in the Adsorption of Vapors
on Graphitizéd:BlackS'(Proyavleniye vzaimodeystviya»adsorbat-
adsorbat pri.adsorbtsiiﬂparov'na grafitirovannykh sazhakh) -
1. Thé-Equatidns for the Vapor Adsorption'Isbtherm,Considerr
- ing- the Interaction_AdsorbatefAdsorbate (1. Uravneniya izo-
‘termy adsorbisii parov, uchityvayushchiye vzaimodeystviya
_ adsorbat-adsorbat) - L . :

PERIODICAL:  Kolloidnyy shurnal, 1958, vol XX, Nr 3, PP 338-348 (USSR)

ABSTRACT: ‘Molecules of an adsorbing substanoce getting into an adsorp-
tion layer interact one with another. The influence of this
interaction is generally»explained as due to the non-homo-
‘geneity of the surface. Recently, methods for the production '
of adsorbents with a homogeneous surface have been devised.
These adsorbents permit. the measuring of the adsorption as
well as of the adsorption heat. Such adsorbents are sur-
faces of blacks graphitized at temperatures higher than
1,500°C. The_interactionladsorbate-adsorbate ig experi-
mentally the clearer, the stronger this interaction is, and
v the weaker the interaction of the adsorbate-adsorbate is. 1In
Card 1/2 the article, various equations for isotherms of monolayer ad-
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69-20-3-14/24
.Adsorbate-Adsorbate Interaction in the Adsorption of Vapors on Graphitized

Blacks. 1. The Equations for the Vapor Adsorption Isotherm Con31der1ng the
Interaction Adsorbate-Adsorbate .

sorption are represented which take into account the adsor-

- bate-adsorbate interaction from the gaseous phase on a homo-
geneous surface. Approximate equations for mono- and poly-
molecular capor adsorption have been derived by the method of
quasi-chemical equilibrium. These equations describe the ad-
sorption ‘isotherms ‘with one and two points of inflexion.  The
form of the adsorption isotherm and its initial curvature is
determined by the values and the relation of the two equili-
brium constants adsorbate—adsorbent (k{) and adsorbate-ad-
sorbate (Kn) For K, = O the equations transform to the Lang-
muir or Brunauer—Emmett Teller type / Ref 2 and 4 /.

There are 10 graphs, ‘1-table, and 34 references, 17 of whlch
. are Soviet, 15 English, and 2 American.
ASSOCIATION: Laboratorlya adsorbtsii,Moskovskiy gosudarstvennyy universitet
cimeni M.V. Lomonosova (Laboratory of Adsorption, Moscow State
University imeni M.V. Lomonosov)
SUBMITTED: February 24, 1958
Card 2/2 o

1. Carbon bliék;flpdrs 2, Vapors—-Absorptica
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,AUTHORS: : ,Xiselév,'A.V.,,Kovalefa, N.V..'Sinitsyn, V.A,., Khrapovd,'Ye.V.
vTiTLE: o “Adsorbate-Aﬁsorbaté~iﬁteracfions in Vapor Adsorption on '

Graphitized CarbbnlBlacké (Prayavleniye vzaimodeystviya ad-
sorbat-adsorbat pri adsorbtsii parov na grafitirbvannykh
sazhakh) o : :
2.'Application~of Adsorption’lsotherm Equations for Descrip-
tion-of Experimental‘Data (2. Primeneniye'uravneniy izoterm
-adsorbtsii-dlya‘opisaniya’eksperimental‘nykh dannykh)

PERIODICAL: Kolloidnyy zhurnal, 1958, Vol XX, Nr 4, Dp 444-455 (USSR) L

ABSTRACT: In the articlejtheiequations of Reference 1 for the jsotherms
’ of moho-‘and_polymolecularvadsorption of vapors are applied to
the description of the experimental isotherms of adsorption on -
graphitized-égrbon black. The adsorption of n-alkanes is de- -

scribed by the isotherm equations 1 and 4 which are similar o
to the equations of Langmuir end Brunauer-Emmett—Teller.', The ~'%°
igsotherm of gyclopeptan adsorption has two jnfilexion points:

and is described by equation 4. The experimental is0therms:

and adsorption heats of nitrogen, aTrgOTn, and krypton vapors on
card NG the carbon black R-33, graphitized at 2,700° C. At a tempera-
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-Adsorbate Interactions in VaporT
Blacks..
Experimentaerata
ture of -183° C,the
mole. . It has been
for values: §<0.1
equation of Hill (2) and
 Langmuir. @ is the
,‘by the -monolayeT: .
therms for nitrogen
equation coincide
and then incline‘downward.
for higher values.. Figure 4
argon vapors and
to the equations 1 and 2.
" %o 0.7_kca1/mole.
adsorption isotherms of krypt
from Regerence'l3 as well as
at -183 ¢ from Reference 15.
heat is 1.5 kcal/mole.
responds ¥

found that

Figure 1

card %
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] Adsorpfion on Graphitized
' Applicatioﬁ'of_Adsqrption Tsotherm Equations

general'degree of
. shows that the adsorption -iso-
vapors calculated according to Hill's
with the experimental values only %o
The
shows the adsorption heats of -
the adsorption isotherms calculated according
The pure
Figure 5 represen
on vapors at
the calorime

It ‘has been
ell to the experimental data.

S0V-69-58-4-8/18
Carbon
for Description of

‘pure initial adsorption heat 1s 0.8 keal/
“the adsorption isotherms follow
the equation of Henry, from 0,1-0.5 the
for higher value

g the equation of
filling of the surface

e=0.4
Langmuir equation is applied

jnitial adsorption heats

' ts ghe experimegtal R
-183% C and -195° C |
tric adsorptipn'heats
The pure initial adsorption ’
found that egquation 3 cor-

Figure 7. shows the

S
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. S0V-69-58-4-8/18

Adsorbate Adsorbate Interactlons in Vapor Adsorption on Graphitized Carbon
Blacks. 2. Application of Adsorptlon Isotherm Equations for Description of
Experimental Data -

adsorption isotherms for nitrogen. argon, and krypton vapors
at high vapor pressure values. In the case of nitrogen and’

~argon at these values, polymolecular adsorption sets in,

Equation 4 gives good results for nitrogen., For argon,the
calculated values are higher. The adsorption isotherms of
krypton have a step-shaped character. Equation 4 is used.

" Figure 8 shgws the isotherm-and -the adsorption heat for 802 S
vapors at 0" C on ‘carbon black sferon-6 graphitized at 2 700 C
The pure initial adsorption heat is approx1mate1y equal to N
the condensation heat and reaches a maximum of 1,5 kcal/mole
.at a vapor pressure ‘of 0.2, The experimental facts are well .
described by the equations 1 and 2. Figure 11 shows_the iso-f?f
~therms and the adsorptlon heats for ammonia at -78.8" C and
methylamin at 0" C, The.ammonia isotherm has no inflexion

-point; whereas the methylamin isotherm has two inflexion points.“

- Equation 4 and Hill's equation are applied to the experimental. T
data., It has been establishedj that in the same measure as the .~

Card ﬁﬁ% adsorbate-adsorbent interactions decrease and the adsorbate--

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000722730009-1"
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S0V-69-58-4-8/18 .-

Adsorbate-Adsorbate Intezactions in Vapor Adsorption on Graphitized Carbon
Blacks. 2. Application of: Adsorptlon Isotherm Equatlons for Description. of
Experlmentel Data :

e adsorbate 1nteract10ns relatively increase; the isotherms
. change their shape from convex at the initial part with ,

.. single points of inflexion (n-alkanes) to initially concave,
with two points of inflexion (nitrogen, argon, krypton, sulfur
dioxide, methylamin, etc ) and to concave throughout with ino '
inflexion (water).

There-are 12 graphs, 1. table, and 29 references, 14 of which
are Soviet and 15 English.

ASSOCIATIONS. Moskovskly gosudarstvennyy universitet imeni M.V, Lomonosova,
Laboratoriya adsorbtsii (Moscow State Unlversity 1meni M v.
Lomonosov,Laboratory of Adsorption) :
Institut fizicheskoy khimii AN SSSR, Laboratoriya aorbtsionnykh
protsessov (Institute of Physical ‘Chemistry of the Aicademy of

. Sciences of the USSR Laboratory of Sorption Processes)
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AUTHORS: giselev, A. Vi, Shikalova, I. Ve S0V /32-24-9-16/53

TITLE: The ﬁetérmihation'ofvthe specific Surface of Soot by the
. Method of Adsorption From Solutions (Opredeleniye udel'noy -
poverkhnosti sazh metqdbm adsorbtsii iz rastvorov) - . -

PERIODICAL: - Zavodskays Levoratorive, 1958, Vol 24, Nr 9, PP 1074-10T6 (USSR) .

ABSTRACT: On the basis-of & known, absolute adsorption.isotherm,,the,
adsorption from solutions can, according to 1iterature date . - -
(Refs 1,2), be used for the rapid determination of the specific

surface S. Once the absolute adsorption isotherm for the - PR
phenolrwater-soot‘systemvis known, the gspecific surface can be:
determined—more rapidly from one to two adsorption points<_'"
using the same measuring technique as Kaunovskiy and Gofmen
(Kaunowski and Hofmann) (Ref 4). In the paper under review,
the absolute isothermal lines of phenol from'aqueous'solutions o
were déterminedquing;three different soot gamples: ukhtinsk&y® .
termichesksip sazbd (Ukhta  thermel soot), Ukhta core sooty -
and ~ Ukhta core suvol graphitized ab 17000. The technigue '
employed is describved. The concentration of the solution in.
equilibrium can be determined by the aid of an interferomeler
card 1/2 of the type ITR-2 and & calibration curve, or by titratione
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SOV/32-24-9-16/53
The Determination of the Speciflc Surface of Soot by the Method of Adsorption.
From Solutions

The amount of the adsorption x is calculated by a formula from it
the initial concentration and the concentration of the solution
in equilibrium. The determination time for this method depends
on the time of the attainment of the adsorption equilibrium;

in series: analyses, it does, however, not exceed one hour.-

There are 2 figures, 1 table, and 6 references, 5 of which
are Soviets

ASSOCIATION: Moskovskiy go_su’darstvénnyy universitet im. M. Ve Ldinonosova Lk

(Moscow State University imeni M. V. Lomonosov)
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AUTHORS: soboleva, L. N.y(D

eceésed) :
Kiselev, A: Vo' ' , -
Bl

76-1-1/32

TITIE : T adeorption of Methanol Vapors on the lydrated Swriase
of Silica Gels and Quartz (Adsorbtaiya parov metanola na
gidratirovannoy poverkhnostl gilikageley 1 kvartse).

PERIODICAL: Zhurn§1 rizicheskay Khimii, 1958, Vol. 32, Nr 1, PP- 49-57
(ussR) o .

. ABSTRACT: The isotherms of the adsorption of methanol vapors of
o 12 samples of silica of different porosity are compared.
' The absolute isothermal line of the adsorption of great-pore
samples is defined_exactly and it is compared with the ab--
solute .isothermal line of the adsorption of gteam. The pore .
measurementS‘are'determined, at which a distortion of the
methanol adsorption isothermal lines is noticeable. Isothermal
lines for the,absQlute'magnitudes of the adsorption «
are graphed for quartz and 5 grexzt-pore ailica gels. For the
purpose of explaining the influence of the narrowing of pores
with the residual 6 samples (silica gel) the method for the
construction of reduced adsorption isothermal lines
(ref. s 18,4 and 10) wes used. The authors showed that a
Card 1/3 narrowing of the silica gel pores belowr d = 30 % noticeably

APPROVED FOR RELEASE: 06/13/2000
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(AN

The Adsorption of Methanol Vapors on the Hydrated surface 76-?-7/52
of Silica Gels and Quartz ‘

‘increases the methanol vapor adsorption. This stimulaoting
effect of'the,narrowing of pores, i.e. the approach of .
primary particles, on the energy of methanol adsorption shows .
in a much smaller gcale than in the case of hydrocarbon vapor
- pdsorption with hydrccarbons with 4 and more carbon atoms
within & molecule (ref. 19) and is close %o the corresponding
effect in the case of the adsorption of nitrogen vapors o
(ref. 20). Contrary to the adsorption of steam (ref. 3) the
jncrease of adsorption. energy is clearly visible here. -This
is mainly due to the increase of the dispersion interactions
with silioa gel of the methyl group of methanol. The authors
show that the isothermal lines of primary adsorption of n
methanol vapors can be used for a reliable determination of = -
the specific surface of hydrated silica gels with pore o
measurements of d D30 at room temperature. In the case - -
of fine-porous silica gels this determination becomes un- '
reliable. The authors further show that the process of _
adsqrptibnfof,methanol vapors on & hydrated silica gel surface,
is very similar to that of tnhe adsorption of water ' S
Card 2/3 vapour and that it ig mainly determined by the hydrogen com-
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. The Adsorption of Mebhanoi Vapors on the Hydrated Surface 76-1-7/32 E

of Silica Cels and Quartz

compounds with the hydroxides of silica gel. A thermal
dehydration of the silica gel surface and its me thoxylation
cause a decrease of the primary adsorption of methanol vapors.
0. M. Dzhigit assisted in the elaboration and preparation for
print. N : :
There are 8 figures, 1 table and 27 roferencea, 24 of vhich
are Slavic. : - ,

ASSOCIATION: Moscow State University imeni M. V. Lomonosov

SUBMITTED: -

AVAILABLE:

Carci ‘3/3 _
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, BUTHORS: Isirikysn, Ao Aes W 16-32.3-28/43
TITLE: ' The Heat of Adsorption of Benzene Vapors on Silieca Geis;;

(Teplota adsorbtsii pesov benzola na oiliksgelyakh). = B

" PERIODICALs = Zhurnmal Fizicheskoy Khimii, 1958, Vol. 32, Nr 3,
pp. €79-688 (UssR) ' _

ABSTRACT: The present work investigates the dependence of the heat -

 of adsorption on the f£illing up of the surface #ad . -
volume of. pores of silics gels of different strusture.
with hydrated surfaces. In the final domain of capillary
condenaati‘on,-‘sha_.rp.maixima of the heat of ‘adsorption of
the -benzenet:vapora.,.wers,‘o‘ns'erved and thoroughly ‘examinedyp :

_ smmwdmuere _ R . “ip the.adsorption.

" of n-aikanes, From the data of the experimenfa_l',p_art).it o
follows: that a ‘coarse-pored silice gei KCK~-2 (specific” '
surface 8 = 320 mz/gg’ and a fine-pored nc.8 (specific
surface s =:520 ma/g' were used. As is to be seen from .
the given disgrams, the isothermal line of adeorption
for coarse=-pored silica gel 18 S-shaped.and shows 8

capillary-'cdndensation hysteresis, whereas in finewpored

‘Card 1/3
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The Heat of Adsorption df,Benzene-Vhporé on 76-~32-3-28/43
»Siliga Gels o o : - )

silius gel the hysterssis ls less,but sharper; In
investigations of the heat of adsorption it was noticed
that at the beginning of filling up the surfacejan
abrupt heat drop takes place whish later continues to
£a3i 1inearig This ia in alkane adsorption explained
by the unsvenness of the surface. A comparison of the
reats of adscrption of the two silica gel samples
shows that that of fine-pored silioa gel is sonsiderably
tigher, The incrsased heat of adscrption of benzene on
a siliva’gel with hydrated surface is traced back to a
formation of T -complexes with the hydroxyl of siliscic
acid. Thus ‘A, N, Tersnin in benzene adsorption on pcrous
glass showed that a decrease in the hydroxyl groups - .
takes piace. Adsorption experiments in comparison with
~graphite were performed and the obtainzd differencas o
were explained. The heats of wetting were calonlatad by
the intsgration of the ourves of the pure heats- of ST
] adsorption. The: maximum which the curve of the heat of
Card 2/3 " adsorption and descrption shows in the capilliary
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. Mhe- Heat of Adsorptisn of Bénzéne Vapors on - 76-32-3-28/43
Silica Gels | o . o

condansation'is explained by a compression and expansion’
respectively of the liquid which fills up the pores of
the silica gel, in which connection samples with pcres:
of equal size were investigated. Thers are 8§ figures,

1 table, and 23 references, 22 of which are Soviet.

ASSOCIATION: Moskovskly gosudarstvennyy univeraitet im. M. V. Lomonosova
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AUTHORS: K%selev, A. V., Poshkus, D. P. sov/76-52-12-26/§2

TITLE: The Calculétidn ofAthe°Adsorption Energy of Hydrocarbons on -
Magnesium Oxide (Raschet energii adsorbtsii uglevodorodov na
okisi magniya) ’ ' '

PERIODICAL: -%hurn§1 fizicheskoy khimii, 1958, Vol 32, Nr 12, pp 2824-2834
USSR ,

ABSTRACT: . Previous papers (Refs 1 - 7) dealt with the adsorption energies . -
_on graphite and‘the adsorption on atomic and ionic lattioces.
Calculations for the magnesium oxide lattice were carried out
for the crystal plane (100). The adsorption heat of ‘hydrocarbons .
on Mg0O had been previously calculated and the results had been:
reported at the Second International Congress of Surface v o
Aotivity held in London on April 1957. (Ref 1).- The adsorption
‘energy of combined moleoules is understood on the basis of the
principle of additivity of molecular forces as being the o
‘aggregate of series of power centers (Group centers'CHB, CHZQCH),‘

The calcﬁlétion_of the aggregate energy of the interaction
takes account of the dispersion, induction and repulsion as well ..
Card 1/2 as of the interaction of the adsorbed molecules. The shares of
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The Calculation of the Adsqrption Energy of SOV/76e52-12-26/32
Hydrocarbons on»Magnesi’um Oxide : ’

the dipble ~.dipole, dipole - gquadrupole, and quadrupole -
quadrupole forces of attraction were 81-83%, 12-14% and 3% of

a the entire energy respectively. For the saturated aliphatic

ASSOCIATION:

SUBMITTED:
Card 2/2

n-hydrocarbons (alkanes) 0y to Cg (insluding n-heptane) as well

es for benzenme and toluene, a good agreement with the adSOrption:
temperatures reported in publications was found. The energy of

" the electrostatic induction foroes ia very low, being only 2%,

With regard to the adsorbent, the oxygen ions are of chief
importsnce, Their dispersive interaction with magnesium iouns"
amounts to’approximately,15% of the entire dispersion effect.
The repulsicn energy amounts to about 40% to 48% of the.

aggregate energy of attracticr., There are 5 tables_gng }AH.H_”  £

references, 11 of which are Soviet.

MoskovskiylgOsndarstvennyy.universitet im. M. V. Lomonosova
Akademiya nauk SSSR (Moscow State University jmeni o
M. V. Lomonosov, Academy of Sciences. USSR) Institut fizicheskoy
khimii Moskva f‘?[‘he Moscow Institute of Physical Chenistry) - :

June 17, 1957
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o The T B $111gegel Surface Dehydration on the -
" hasorption of B zene’ and Hexene Vapore (Viiyesiye
' dggidr&tatsi'tpoverkhn93tiQéilikaselya‘n&ﬂadaorbtéiyu';

<

- PERIODICAL: Yols 119, NE2e
point. to: gome -previous works desling ..
- ubjéci;ﬁThéﬂpréSGhtpaper»inveStigates\' :
' 5o'ii'}."th'e;i;s'débgifpitipn} of benzene and hexane: e
,‘Eoﬁcéhjrationpbf-théhydroxyl_grbubs'on S
groporous ‘silicagel ECE-2. The gurface
ange by $hermal dehydration i
56 the:sample. (~38) was placed’
»a,__;7'”,hﬁhﬁapparatus end was e
~5005 650y 990 and 1020°C. After . -

088 yraty ;vthe';isoxhe’rmalj E

s at -195°C -

ABSTRACT:
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a,iiﬁe}Ihfiugncegqf Silicagel‘Spffade,Dehydraticn 20_1{9_2_30/50
_ on-the Adsorption of Bénzsne and Hexars Vapors %

_ same structurée of the samples are presented, with a
" different degree of hydration of the surface, however.
‘The isothermal ‘line of the absorption of hexane vapors
on the hydréted surfiace of a silicagel is almost linear.
‘Ini the adsorption of hexane .on silicagel a Ven der Waals
. interaction occurs; not only the atoms of the surface
- of the adsorbent but also the atoms existing within the
particles of ite skeleton take part im it. There are.
" 4 figures and 18 references, 15 of which are Soviet.

ASSOCIATION: Moskovskiy gosudarstvennyy universitet im. M. V. Lomonosova .
: (Moscow State University imeni M. V. Lomonosov) '

PRESENTED:  August 10, 1957, By M. M. Dubinin, Member, Academy of
, Sciences USSR - g ‘

SUBMITTED:  Jume 26, 1957
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‘ s d tion Heat of the Vapors of Ben?ene an g
TLELE: gﬁ:rizszgzplgta adsortsii parov benzola i geksana na kvartse)rA

PERIODICAL: Doklady Akadenii Nank1sssn; 1958, Vols 119, Hr 4,
ppe T31 - T34 (USSR) |

: se of this work éh,adsorption—colorimetric device . .
ABSTRAGE: rii 3226622§B:ea9ur1ng‘the,isothermal lines of adsorption,znd the
differential adsorption heats of the vapors of benzenetan ier
H-hexane on a-quartz_powder up tg satu;a?ion. The quaihz ﬁo;é C
had a specific,surface of 6,0 m /g. A disgram shows the ; e
obtained isothermal lines of the absolute values a(per B:i’giso- _
unit) for the vapors. of hexane and benzene. For benzene a; :
thermal line was plotted to fultisatnration.sTi; ;73t23r3_9€
versible up to relative pressure 0,9 -
t;ge;aszetiz S-shape w%ich is typica% of the adsorgt on_on;?on-
-porous adsorbents.” In the case of higher values of DP/Pg-8-

distinctly reproducible hysteresis was found which is connected -
with the capillary condensation in the jinterspaces between thg
particlés of the: quartz powder. Between the quartz particles in




